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Abstract 
This paper investigates the impact of oil revenue and the service GDP of Sudan for the period 2000 to 2012. To 
achieve this goal, secondary data were collected and analyzed using regression methods. The results reveal a causal 
relationship between oil revenue (independent variable) and service GDP (dependent variables). Regression analysis 
result suggests that oil revenue affects the service GDP positively. Oil revenue is estimated to have contributed to 78.8 
percent of variation in GDP between 2000 and 2012. Furthermore, a unit change in oil revenue will cause a .0246 
percent change in service GDP.  
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1. Introduction 
The global economy is increasingly described as a service economy; this is primary because of the rising share and 
importance of the service sector in the economies of most developing and developed countries (Mitra 2013). In fact, 
the country's economic progress has long been depending on the growth of the service sector. Successful economic 
experiments mention that all advanced economics have always witnessed a shift from classical economic depending 
mainly on agriculture to industry and then to the service sector(Giarini 1980).  
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In 2008, services sector formed over 50 percent of GDP in developing countries. For example, about 47 percent of 
economic growth in sub-Saharan Africa during the period from 2000 to 2005 is due to the services sector. Industry 
sector contributed 37 percent while agriculture accounts only 16 percent during the same period. These figures imply 
that, the economic growth in Africa recently depend heavy on the services sector.(Berument, Ceylan et al. 2010). 
Consistent with the global economic trend, this paper has paid more attention to the role of service sector in the 
economic development in the Sudan. The gross domestic product (GDP) in Sudan’s economy consists of three 
fundamental productivity sectors, which are the agricultural, industrial and services' sectors (Drras and Abdullah 
2014). The services sector is an important part in economic and social development issues; availability of good services 
would make a great transformation for the community. Therefore, the primary objective of this paper is to examine 
the effect of oil revenue on the service sector GDP. The range of this study is limited to a period between 2000 and 
2012. The choice of study period is based on the oil production period in Sudan. The research question is as follows:   
What is the impact of oil revenue on the service GDP? The study assumes that oil revenue has a significant impact 
on service GDP. 
2. Literature review 
Most literature in this area suggests that, the oil economics have enjoyed economic growth since it to begin export 
oil. It would be valuable to show the transmission in oil economics and determined whether oil revenue lead to real 
economic growth. Odularu in (2008), shown empirically that domestic and exports oil revenue has positively 
contributed to the real GDP in Nigeria(Cali 2008). Furthermore, Ceylan and Berument in (2007) had investigated the 
impact of petroleum price shocks on a number of North African and Middle Eastern economies. The authors applied 
vector autoregressive model. Their results mention the positive effects of oil price on the GDP for most selected 
countries (Berument, Ceylan et al. 2010). Another study conducted by Lam and Yang in (2008) examines the causal 
relationship between economic growth and oil price in seventeen oil developing countries applying cointegration 
methods. Their results conclude that oil booms often followed by increases in investment and GDP per capita.(Yang 
and Lam 2008) 
 As well as, Ogbonna and Ebimobowei in (2012) examined the impact of oil revenue and the Nigerian economy 
during the period of 1970-2009. They used Pearson correlation to analyze primary and secondary and descriptive 
statistics to explain evidence and events. The results of the analysis show that oil revenue positively affected the gross 
domestic product and per capita income of Nigeria. However, the relationship between petroleum revenue and 
inflation rate was negative. They suggested proper utilization and management of oil revenue to achieve long-run 
growth and development of the country(Ogbonna and Ebimobowei 2012). Torben and Mideksa in (2012) investigated 
the economic impact of oil resource endowment using quantitative comparative method and focusing on the 
Norwegian economy. The study results indicated that on average, about 20% of the growth in GDP per capita since 
1974 has been due to the petroleum endowment. In Sudan, a few studies examine the impact of oil production in 
economic growth.(Mideksa 2013).  Hassan Ali in (2010) highlighted the case of Oil, Peace and Development. The 
author attempted to describe how oil is a core player on the national economy, peace and development issue(Gadkarim 
2010). Another study conducted by Samia Satti in, (2011) examines the effect of oil revenue and the opportunities 
and challenges for economic development in Sudan. The study used recent secondary data in order to provide a 
comprehensive analysis and clarify negative and positive impact of oil on economic development in Sudan (Nour 
2013). Mehdi in (2007) also evaluate the prospective impact of oil revenues on the Sudan economy. The author 
highlights the difficulties faced by the government in policy designing principally, allocation of oil revenues, 
diversification of the output and export structure.(Shafaeddin 2007) 
3. Materials and Methods 
   The methods of data analysis are the linear regression (SLRM) and ordinary least square (OLS). The liner 
regression model specification is as follows: 
 
  
ߛ ൌ ߙ ൅ ߚܺ ൅ ܷ (1) 
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Where: J  dependent variable, β estimation coefficient, D  Intercept and F  independent variable (Harrell 2001).  
The statistical formulation of the study models is: 
 
 ܵ݁ݎݒܩܦܲ ൌ ߙ ൅ ߚሺܱܴሻ ൅ ܷ (2) 
 
The (Serv GDP) presented the contribution of the service sector to gross domestic product and the (OR) 
presented the value of oil revenue. Using ordinary least square methods (OLS) to calculate value of  D  and E  
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The E  value in the model represents the percentage of variation in service GDP. The intercept D  estimated the 
average value ofJ , when F   =0. Since majority of time series variables are non-stationary, a unit root tests are 
beneficial to examine the order of integration. Subsequently, the first task is to perform a unit root test in order to 
determine whether the time series are stationary or non-stationary. If the variable is stationary, it is said to be integrated 
of order zero or I (0) and if it is not stationary in its level form but stationary in its first differenced form, it is said to 
be integrated of order one or I (1). The most common tests of unit root are the Augmented Dickey Fuller (ADF) and 
Phillips-Perron (PP) method (Hamilton 1994). In addition, Johansen cointegration test applied to examine the 
existence of long run relationship among the variables (Perron and Campbell 1994). 
Table.1 Value of oil revenue and service sector GDP during 2000 and 2011 (000 SDG) 
Years oil revenue service GDP 
2000 1,437,000 4,330 
2001 1,437,000 4,250 
2002 2,006,000 4,704 
2003 3,987,000 5,217 
2004 5,029,000 6,768 
2005 6,088,000 6,800 
2006 10,300,000 6,940 
2007 11,400,000 7,700 
2008 16,593,000 8,100 
2009 9,596,000 8,200 
2010 8,620,000 6,400 
2011 6,506,000 6,600 
    
Table No [1] illustrates the value of oil revenues and the service sector GDP during the period from 2000 to 2012 
(Sudan 2010). These data has been used to investigate the impact of oil revenues on the service sector GDP during 
the study period. Eview software used to conduct the statistical analysis. Augmented Dickey-Fuller and Phillips-
Perron Unit Root Test result show that all variables are non-stationary in level. Only when the variables were in the 
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second difference, they became stationary. Therefore, It is possible to conclude that oil revenue (OR) and service are 
integrated of order I(1). 
     Table.2 Johansen test for oil revenue and service GDP 
 
 
 
 
 
Johansen cointegration test result shows that extended associated relationships exist between oil revenue and service 
GDP; hence regression analysis could be applied to examine the causality relationship between the two variables. The 
transformations of original data in scatter plot is important to determine whether the relationship between the two 
variables linear or nonlinear. 
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Figure.1 Scatter plot for oil revenue and service GDP 
    The table No [3] had shown the result of regression analyses for the two variables. 
Table.3 Regression output: Effects of oil revenue on service GDP 
 
 
 
 
 
 
    The regression output for the service GDP and oil revenue showed a causal relationship between the two variables 
A unit change in oil revenue will cause 0.00246 changes in Service GDP. As well as, estimated   shown that 78 percent 
variation in industry GDP could be explained by the oil revenue. The regression output also estimated T statistics 
degrees of (53) = 5.39, p < .0006. These findings indicate that, the predictor variables (OR) are significant because the   
values are lower than the alpha level. In general, the regression results support the assumption of a causal link between 
independent variables oil revenues and dependent variable service GDP. Based on these results, it is reasonable to 
accept the full hypothesis which states that, there is an influence relationship between services GDP and oil revenue 
in Sudan. The regression model of Service GDP formed as below. 
 
  4334930 0.00024ServGDP F   (5) 
  Hypothesized    Eigenvalue     Trace Statistic       Critical Value   Prob 
None * 0.751393 18.44436 15.49471 0.01750 
At most 1 0.247893 3.133636 3.841466 0.0767 
     Intercept Slope coefficient T-Statistic Prob value
  4334930    0.00246 0.784433 5.395498 0.0006 
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4. Model Validation 
A significant regression model must have a high R-square and Independence variables individually or jointly should 
be significantly explaining dependent variable. In addition, residuals should be normally distributed, not auto-
correlation, and the variance of the residual should be homogeneous (Burke 2010). Furthermore, the sign of the 
coefficients should follow economic theory expectation. Although of the high R square in the service GDP model, 
however, it is important to precede the residual tests to examine the model efficiency. The Breuch-Godfery serial 
correlation LM test has been applied to check whether the residuals in this model are auto-correlation or not. Null 
hypothesis in this test suggests that residuals are not auto-correlation while alternative hypothesis suggest that 
residuals are r auto-correlation. The following table explains the test result by using Eview software. 
Table. 4 Breusch-Godfery Serial Correlation Test for service sector GDP Model 
F-statistic  Obs*R-squared Prob. F (2, 6   Prob. Chi-Square 
1.45227       2.583852                       0.4079                      0.2747 
 
    The Breusch -Godfrey serial correlation test illustrate that null hypothesis have been accepted. This finding implies 
that residuals are not auto-correlation and this is sign of significant regression model. Furthermore, Breusch-Began- 
Godfrey test applied to determine whether the residual variance is homogeneous or heterogeneous. Test null hypothesis 
point to homogeneous whilst alternative hypothesis point to heterogeneous. The test result shown in table No [5] 
Table.5 Pagan-Godfery  Heteriskedasticity test for service GDP model 
F-statistic  Obs*R-squared Prob. F (2, 6   Prob. Chi-Square 
0.852706       0.963215                  0.3828                   0.3264 
  
    Since the ɏ൐0.05 null hypothesis then accepted and the residual variances for the model are homogeneous, this is 
more sign prove the significant model utility. One more residual test applied to check whether the residual is a   normal 
distributed or not. Null hypothesis of Jarque Bera test proposed that a residual follows a normal distribution while 
alternative hypothesis suggests that a residual are not normally distributed. The figure No [2] illustrate the test result. 
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                                                           Figure.2 Jargue bera test for residual distribution 
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The result of Jarque Bera test estimated ρ>0.05. Null hypothesis then accepted and the residual in the service GDP 
model follow a normal distribution. This one more feature demonstrates the significant model ability. For further 
validation process, the model has been used to estimate the value of service GDP in order to test the model accuracy. 
The relationships between the actual and estimated values were represented in figures No [3] 
 
 
 
Figure.3 Actual and estimated service GDP during the period from 2000 to 2012 
The figures No [3] illustrates the substantial convergence between the actual and estimated values of service GDP 
during the study period. The validation process demonstrated ability of the models to predict the value of service GDP. 
 
5. Summary and Conclusion 
This paper examines the impact of oil revenue on the service GDP of Sudan. To answer the research questions in this 
regard, an empirical analysis has been conducted. The SLRM and OLS method applied to examine the relationship 
between the two variables. Eview software has been used to investigate the data and to build regression models. The 
data were obtained from the Ministry of Finance (MOF) and the Central Bank of Sudan (CBOS). Since majority of 
time series variables are non-stationary a unit root tests adopts to determine whether the time series are stationary or 
non-stationary. Augmented Dickey-Fuller and Phillips-Perron Unit Root test show that the variables include oil 
revenue and service GDP are non-stationary in level. Only when the variables were in the second difference, they 
became stationary. Subsequently, they are integrated of order one I (1). Johansen cointegration test shows that a 
causality relationship exists between two time variables. The regression result for oil revenue and service GDP 
estimated R square at 0.78 and regression coefficients at 0.000246.The  high value of R square supports the principle 
of strong causal relationship between the  variables. 
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